The aim of this article is to study Sanandaji consonant clusters in relation with their conformity to the principle of sonority sequencing. Analyzing the data provided in this paper, we found out that, of the three kinds of consonant clusters existing in all languages, only core clusters-clusters that conform to the sonority sequencing principle (SSP)-are found in Sanandaji, and therefore the arrangement and combination of segments to make syllables in this dialect of Kurdish is absolutely governed by the SSP. Applying principles of Optimality Theory on the data, the relative ranking of syllable structure constraints is determined, the outcome of which is deriving surface phonotactic patterns through the interaction of markedness and faithfulness constraints.
Introduction
Sonority has been subject to many studies for more than a century. Despite giving various, different definitions for it, most linguists agree on the important role of sonority in syllable structure (Morelli, 2003) . A generalization, known as the Sonority Sequencing Principle/Generalization, states that in all languages, vowels and consonants that are combined to form syllables, are arranged so that sonority is the highest in the peak of the syllable and decreases as we move away from the peak towards the margins (Clements, 1990) . However, in many languages the SSP is not absolutely followed and violations of it are attested; a reason for some to regard the SSP more as a universal tendency than an absolute generalization (Morelli, 1999: 23) . The purpose of this paper is to apply the SSP to data from Sanandaji Kurdish and to see to what extent it is followed and/or violated in this dialect of Kurdish.
The rest of the article is arranged as follows. In part 2 the dialect under study is introduced briefly. Part 3 is devoted to sonority and the SSP, and part 4 focuses on clusters, different kinds of clusters and their classification. The provided data is analyzed in part 5, and in part 6 the principles of Optimality Theory is applied on the data. Finally, in part 7, a summary is given of the conclusions derived by the study.
Segments
Sanandaji phoneme inventory is made up of twenty seven consonants, two glides, and eight vowels, (Rezaei 1996: 14; Karimi Doostan, 1991 Among the vowels, i, a and o are short but, ī, ē, ā, ō, and ū are long. 
Syllable Structure
The combination of vowels and consonants to form syllables, in any language, is driven by rules and principles of that language. The maximum syllable in Sanandaji is CCVCC, i.e. it allows, at most, two consonants to fill both onset and coda slots. While onsets are obligatory in syllable structure of this dialect of Kurdish, codas are not, and CCV or CV syllables are abundant. All consonants can appear in the onset and coda slots however, as shown in (1), there are some phonotactic constraints that restrict the permissible contents of onset, nucleus, and coda slots.
(1) Phonotactic Constraints in Sanandaji:
Although do not come at the beginning of words, they can appear in syllable onsets. Whereas words like "jungle", /ka.ra/ "butter", and "hat", whose second syllables begin with one of these three segments, are abundant, no word can be found whose first syllable begins with .
In syllables that begin with two consonants in the onset, only /x, g, k/ can be the first and /w/ the second member (see Table 3 below). below).
The Syllable, Sonority and the Sonority Sequencing Principle

The Syllable
In spite of the fact that almost everybody can intuitively identify syllables and knows how many syllables a word has, no one can give a definition of the syllable. It does not have a unified and accepted definition among linguists either (Ladefoged, 2002: 226) . This is due to the fact that the syllable has different structures in different languages; it is not a sound/phone but, an essential abstract unit in phonology that has no clear and unified phonetic counterpart, (Kenstowicz, 1994: 250) ; and "…the syllable is primarily defined over sequences of discrete phonological segments rather than over phonetic primes as such. At this level of abstraction, few constructs have direct phonetic definitions" (Clements, 2005) .
Different theories have been presented to define the syllable and account for its features: the pulse theory (put forward by the psychologist R. H. Stetson) which studies the syllable from a phonetic point of view, defines it based on chest pulses, so that the number of syllables in this theory is the same as the number of chest pulses. In auditory/perceptual theories the syllable is defined based on sounds sonority feature. Here, the vowels, which are the most sonorous language sounds, always occupy the nucleus or peak of the syllable so, the number of syllables is supposed to be equal with the number of vowels. In phonological theories the focus is on the ways vowels (V) and consonants (C) are combined to form sound sequences (Crystal, 2008: 442) . Therefore, language sounds are considered to be building blocks of the syllable structure and are divided into two main groups: the first group which includes vowels, nasals, and liquids are all [+sonorant] and can occupy the peak of the syllable; the second group is made up of all the other sounds of language which have the common feature of [-sonorant] and can only come in the margins of the syllable (Chomsky & Halle, 1968: 354-355) .
In this way, vowels and consonants make up the structure of the syllable. However, the combination of vowels and consonants to form syllables does not take place haphazardly, but follows strict orders dictated by syllable structure of languages, and units formed in this way have their own internal structure and distribution, and are governed by their own rules. The syllable structure (as shown in figure 1 below) includes two parts: the onset (O) and the rhyme or rime (R) which, in its turn, is divided into the nucleus (N) and the coda (C). The nucleus is generally the domain of vowels, but, in some cases it can be occupied by sonorant consonants, which are /l/, /m/, /n/, and /r/ in English (MacMahon, 2002: 104-105) . The syllable is a universal phonological unit of language (Fudge, 1969) . In fact, syllables of different languages are similar in that their nucleus position is filled with a vowel (although, it is possible for the nucleus to be filled with more than one vowel, as shown by Pike and Pike (1947) in their study on the syllable structure in Mazateco language). What makes syllable structures different, in different languages, is the number of consonants and the way they are combined to form onsets and specially codas. The syllable structure of English, for example, is (C)(C)(C)V(C)(C)(C)(C), while in Kurdish it is (C)CV(C)(C)(C) (Kalbasi, 1983: 4; Karimi Doostan, 2002) . The universal, basic syllable type is CV, because all known languages allow this type of syllable, and no language has been reported that allows codas but rules out onsets.
Sonority
Like syllable, there has been little agreement among linguists on the definition of sonority and, different phoneticians have suggested different parameters to characterize it. Some linguists, such as Sievers (1881), and Heffner (1950) relate it to audibility, in the sense that more audible sounds are more sonorous (Clements, 2005) .
International Journal of English Linguistics Vol. 2, No. 5; 2012 Selkirk defines it in terms of degree of opening, in the sense that the opener a sound, the more sonorous it is. So vowels, that are the highest sounds, are the most and stops are the least sonorous ones (Selkirk, 1984) . MacMahon talks of sonority as a notion that differs sonorants and obstruents in that, sonorants have "greater carrying power" due to their acoustic features and hence, more sonorous (MacMahon, 2002: 107) . Ladefoged equates sonority with acoustic energy, and defines it based on the loudness of a sound "relative to that of other sounds with the same length, stress, and pitch" (Ladefoged, 2001: 227) .
Because of this lack of "a fixed, physical basis for characterizing sonority in language-independent terms", it has not been possible to "explain the nearly identical nature of sonority constraints across languages" (Clements, 2005) . However, most phoneticians and phonologists agree on a universal sonority scale in which low vowels are the most sonorous segments, followed in decreasing sonority by mid vowels, high vowels, glides, liquids, nasal stops, fricatives, and oral stops (Clements, 1990; Butt, 1992; Belvins, 1995) . In this paper, we adopt the universal sonority scale as represented in (2).
(2) Universal Sonority Scale stops > fricatives > nasals > liquids > glides > vowels
Sonority Sequencing Principle
In relation with sonority, it is said that across languages, there is a strong tendency for syllables to follow a certain pattern and form a curve of sonority: The nucleus constitutes the sonority peak of the syllable with all other segments organized around it, in such a way that the most sonorous segments are closer to the peak and the least sonorous ones are farthest away from it so that, they form a sonority curve like Figure 2 (Carnie, 1994) . In a Sanandaji syllable like xwārd (I/you/she/he/it/we/they ate…), segments are syllabified in such a way that sonority increases from the margin to the peak, so that the consonants at the beginning of the onset and at the end of the coda, that are at the bottom end of the sonority scale, are the outermost segments while less marginal consonants, that are adjacent to the vowel, are also closer to the vowel in sonority. This tendency is generalized in Sonority Sequencing Principle (SSP) or Sonority Sequencing Generalisation (SSG). (Morelli, 2006) Sonority increases from the syllable margins towards the syllable peak and decreases from the syllable peak towards the syllable margins. In all languages, syllables that allow a single consonant to precede and/or follow the nucleus (e.g. CV, CVC syllables), the SSP is obeyed but, in languages where it is possible for syllables to begin or end in a consonant cluster, adherence to it is less regular, and violations are attested across languages.
Different strategies have been presented to account for surface violations of the SSP, and maintain its universality, for example introducing semisyllables that is, syllables with no coda, no nucleus, and no stress that are found only at the edges of morphemes (Cho & King, 2003) ; treating offending consonants as segments that are licensed prosodically by larger units like foot ,word or phrase (Wiltshire, 2003) ; and regarding common violations such as s+Stop clusters as special instances that do not really constitute violations of the SSP (McMahon, 2002: 109) .
In spite of these strategies, preserving universality of the SSP is a great challenge for theories in which constraints are not violable, so that it sounds more like a universal tendency than an absolute generalization of segment organization. But the issue does not arise within Optimality Theory (OT) because constraints are violable in OT and, whether a grammar allows violations of the SSP or not depends on the ranked ordering of constraints (Prince & Smolensky, 2004: 207 As stated before, across languages, the SSP is preserved in syllables that allow a single consonant to precede and/or follow the nucleus but, it may be violated in syllables that begin or end in a consonant cluster, so the domain of this study is limited to CCV, CCVC, CCVCC, or CVCC syllable types only (exemplified in Tables 3,  4 , and 5), which means syllable types that begin and/or end with a consonant cluster.
Data
Consonant Clusters
Consonant clusters, according to (Clements, 1990) , are divided into three main kinds, namely, core clusters: clusters that follow the SSP; sonority reversals: clusters that violate the SSP; and sonority plateaus: clusters in which the two members belong to the same sonority scale and have no difference in sonority. Based on his sonority scale of major classes of segments (O < N < L < G), he classifies two-member clusters as in (4). (4) 
Onset Clusters
Examples represented in (Table 3 ) are syllables that begin with a cluster in the onset. They are all native Kurdish words and no borrowed word could be found having a CCV, CCVC, or CCVCC syllable type and, no instance was found among them violating the SSP. In all these syllables, the only segment that can fill the place of the second member of the onset cluster, is the glide /w/. Glides (as stated in (2) above) are the most sonorous segments after vowels so, all onset clusters in this dialect form the sonority curve in Figure 2 , and conform to the SSP. Table 4 and Table 5 exemplify CVCC syllables. In all these syllables, sonority rises as we move from margins to the peak, and falls as we move from the peak towards margins, so they conform to the SSP and hence, are core clusters. Examples in Table 4 are native Kurdish words while those in Table 5 are borrowed words. Potentially, all consonants can be used (both as the first and the second member of the cluster) in onset and coda slots of this 
Data Analysis
Even though violations of the SSP are abundant across languages, in this dialect of Kurdish it is absolutely preserved and, no instances could be found violating the principle, neither among native Kurdish words nor among borrowed words. Therefore, all two-member coda clusters in Sanandaji Kurdish are core clusters (4a), and the other two types are not found in this dialect of Kurdish.
In relation with foreign words, two main strategies are adopted to treat words that contain a CVCC syllable structure and violate the SSP in the language or languages from which they have been borrowed. First, and foremost, the syllable structure is broken down by means of inserting the vowel /i/ so that, a monosyllabic word with a CVCC structure is divided into a bisyllabic word with a CV.CVC structure, as shown in Table 6 . As it is seen, in (5a) a stop consonant (/b/ or /d/) is replaced with a glide (/w/ or /y/); in (5b) a stop consonant (/b/, /d/ or /q/) is substituted with a fricative (/f/ or /x/) or an approximant . Despite their differences, (5a and b) are both instances of the phonological process of lenition or weakening while (5c), in which two segments have changed their places, exemplifies metathesis. We can possibly conclude, based on these observations, that these foreign words are adjusted with the SSP through phonological processes of lenition and metathesis (Note 2). In order to see what all these mean in OT terms; an Optimality theoretic analysis of the data is presented in the next part.
Discussion
At the beginning of this section, basic syllable constraints required to erect basic syllable structure in OT are presented and ranked. Clements and Keyser, based on a generalization by Jakobson, stating that languages neither forbid onsets nor require codas, suggest that, across languages, the primary set of core syllable types includes CV, V, CVC and VC, the least marked of which is CV (Clements & Keyser, 1983) . CV, according to Prince and Smolensky, is the universally optimal syllable and, no language may forbid this kind of syllable. The www.ccsenet.org/ijel International Journal of English Linguistics Vol. 2, No. 5; 2012 basic constraints that govern syllable structure, and are required to optimize the CV syllable type, are divided into two groups of markedness and faithfulness. Markedness constraints (6) refer only to output form, and require it to fulfill certain well-formedness criteria, while faithfulness constraints (7) refer to both input and output, and require the output to keep the features of the input (Prince & Smolensky, 2004: 106) . In order to determine the status of these constraints, we should first see whether onsets are required and/or codas are prohibited or not. This will help us rank markedness constraints with respect to faithfulness constraints. Then, we should find out how this onset requirement and/or coda prohibition is enforced in the language to be able to decide the ranking of DEP and MAX. To do so, we begin with examples in (8). (8) As (8a) shows, the onset position in Sanandaji syllables is obligatorily filled with a consonant which means that ONS dominates both DEP and MAX. (8b) indicates that onset is enforced by insertion, so DEP should be the lowest of these three constraints (though, determining the exact ranking relation between MAX and DEP needs more data, and is left open here).
(9) ONS >> MAX, DEP Furthermore, (as Table 3 shows) syllable onsets may be complex and in fact, they are used, along with codas, quite frequently; therefore NOCOMPLEX and NOCODA are dominated by DEP and MAX constraints. But how are NOCOMPLEX and NOCODA ranked in relation to each other? To find out, since interaction of NOCOMPLEX and NOCODA is bound to occur word-medially, let us consider the following examples that contain word-medial consonant clusters.
(10) a. /hāw.sā/ "neighbor", /tīk.la/ "pot", /bar.zī/ "height", /daw.rī/ "plate" b. /na.xwaš/ "sick", /bō.xwaš/ "fragrant", /sū.xwar/ "usurer"
Based on (10a), onsets are not maximized which means that NOCOMPLEX dominates NOCODA, as the evaluation of /hāw.sā/ in (10a) indicates. But, examples in (10b) show the other way round and, as illustrated by the evaluation of /na.xwaš/ in (11b), the correct output is chosen when NOCODA is ranked higher than NOCOMPLEX. This entails that both orders are possible in Sanandaji and none of them outranks the other. Having determined the relative ranking of basic syllable structure constraints, we turn now to the role of sonority in the arrangement of consonants in CC clusters and the status of the SSP -taken as a markedness constraint -as stated in (3) above.
The data presented in Tables 3, 4 and 5, exemplify common onset and coda clusters. The two consonants do appear in various configurations, the most frequent of which are fricative + glide (xw) and stop + glide (kw, gw) for onset clusters, and liquid + stop , fricative + stop (sk, sp, št, šk, šq, , zb, žd, ft, xt), glide + stop ( wk, wt, wq, yk, yg, yb), liquid + fricative (rx, rs, rz, rž, rš, , nasal + stop , nd, mč, mt, mp) etc. for coda clusters. In onset clusters, the more sonorous member of the cluster is the second consonant; while in coda clusters, it is the first member of the combination that has a higher sonority, which means that all configurations of consonants in both onsets and codas observe the SSP. This is true for words that are borrowed from other languages, and these words are also required to conform to the SSP; so that words, such as those in Table 5 , that observe the SSP are adopted almost without changes in their structure. But words, like those in Table 6 , that violate the SSP undergo structural changes. The vowel /i/ is inserted between the two consonants of the cluster and the words go under resyllabification, so that a monosyllabic word with a CVCC syllable structure is resyllabified as a bisyllabic word having a CV.CVC syllable structure. In OT terms, this means that the SSP dominates DEP so, we replace the ranking given in (12) with (13) In addition to vowel-insertion, applied as the main strategy to avoid SSP violation, it is possible for some forms (exemplified in 5) to optionally undergo phonological processes of lenition and metathesis. In the following, along with a brief introduction of lenition and metathesis, an explanatory account is provided of these two processes.
Lenition refers to changes in sounds that involve a "reduction in the degree of constriction or duration of a consonant" (Kirchner, 2004) . The term does not refer to a single process and covers a range of separate processes including degemination, flapping, spirantisation, debuccalisation, elision, and voicing. (Honeybone, 2007) . These processes can all be categorized under two broad types: "neutralization-to-the-unmarked lenition", and "sonority-increasing lenition" or sonorization. The first type is generally found in codas and occurs in syllable-final or word-final positions, while the second type commonly affects intervocalic or intersonorant positions and involves an increase in sonority (Smith, 2007) . One of the most common motivations for sonority-increasing lenition is assimilation. When a less sonorous segment comes between two segments with higher sonority, the situation leads to an increase in its sonority (Bye, 2008) . Examples in (5a and b) are all instances of spirantisation, that is reduction from an occlusive (stop or affricate) to a continuant (fricative, approxiomant or glide) with a sonority motivation. In order to account for this kind of lenition in OT, we should first see what constraint or constraints we do need. Since, as stated in previous lines, the motive behind the process is increasing sonority, the markedness constraint motivating it is SSP which bans low sonority consonants in a V-C # environment in Coda position. Just like lenition, metathesis too, is an optional process, which means that we will have two optimal forms whose selection, in each context, depends on the relative ranking of constraints governing the process. The markedness constraint motivating metathesis in the examples in (5c) is the SSP since, in these instances too, the motive behind the process is increasing sonority. The SSP militates against a faithfulness constraint that is defined based on the definition given for metathesis. Metathesis is taken to mean variation in the linear ordering of segments or features within the phonological string (Blevins & Garrett). The faithfulness constraint aims at preserving the linear order of a string of segments or features, hence called LINEARITY and is stated in (18). LINEARITY penalizes any mismatch in linear ordering relations between a string of segments in the input (S1), and the corresponding string in the output (S2).
(18) LINEARITY: "No Metathesis" (McCarthy & Prince, 1995) S1 is consistent with the precedence structure of S2, and vice versa. 
Concluding Remarks
In Sanandaji Kurdish, consonant clusters are allowed both in onset and coda slots, however the two members of the clusters are arranged in such a way that, in all cases, the SSP is preserved. Among borrowed words, those that conform to the SSP, are mostly taken and used without changing their syllable structure, but words violating the SSP are broken down by inserting the vowel /i/, and resyllabified in order to preserve the SSP. Other strategies, in addition to vowel insertion, used to repair syllable structures are consonant lenition, and metathesis that have been defined as faithfulness constraints. The interaction of markedness and faithfulness constraints, following the order established for ranking the constraints, leads to the selection of the most harmonious outputs in different environments. The ranking order established for constraints in Sanandaji is as follows:
ONSET>> SSP>> MAX, DEP, IDENT [Contin] , LINEARITY >> NOCOMPLEX, NOCODA Finally, an advantage of studying the SSP in the framework of OT is that its universality remains unquestioned. As a violable markedness constraint, the SSP is ranked differently in different languages, and its violability depends on its position in the ranking order of the constraints of a language.
